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Abstract of JP2002140889 

PROBLEM TO BE SOLVED: To provide a 
memory structure of which cells area is small 
in a 1T1R type MRAM and in which stored 
information can be detected stably and its 
reproducing method. SOLUTION: This 
ferromagnetic memory is provided with bit 
lines BL1-3, variable resistors (r) 11-13, 21-23, 
31-33 which can select an electric resistance BLf 
value by selecting the direction of 
magnetization of ferromagnetic body, field 
effect transistors T11-13. 21-23, 31-33 
connected to the variable resistors, and sense 
amplifiers SA1-SA3 connected to the 
prescribed bit lines and detecting a signal of a 
bit line after and before the direction of 
magnetization of the ferromagnetic body is 
reversed at the time of read-out operation. At 
the time of its read-out operation, an electric 
resistance value of the variable resistor (r) is 
obtained, held and the direction of 
magnetization of the ferromagnetic body of a 
soft layer is reversed, after that, an electric 
resistance value is obtained again, and 
information stored in a hard layer is 
discriminated from a result in which the held 
electric resistance value is compared with an 
electric resistance value after reversing of the 
direction of magnetization by sense amplifiers 
SA. 




TWLV \m:^ jytfia* 



Data supplied from the esp@cenef database - Worldwide 



BEST AVAIUBLE COPY 

http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2002 1 40889&F=0 



1/26/2005 




ma^mfff <jp) <i2> & §1 4# 1^ 


- ^ # (A) (ll)4$9|rtilffi&n#^ 






^gS2002- 140889 






(P2002-140889A) 






(43^^Pi n ^to14^ 5 ^ 17 H UOOZ. 5. 17> 


(SDInta^ 




F I f-7a-r(^) 


G 1 1 C 11/15 




G 1 1 C 11/15 5 E 0 4 9 


11/14 




11/14 A 6F083 
E 


HO IF 10/16 




HO IF 10/16 


HO 1 L 27/105 




H 0 1 L 43/08 Z 






mkiSL m^mimsm ol lo k) »»Hica< 




4$H2000— 334492( P2000— 334492) 


(TDtUBA 000001007 










^1^12^11^ 1 B(2000 11 1) 


























(74) A 100088328 












F^—AC^^) 5E049 AADl AA04 A0D5 BA08 C802 






DB02 DB12 






9^83 FZIO JA39 JA40 UA08 UA19 






HAOl HA08 



(54) mR<fy^m\ mm^:f^'^^i^iiXPtoywm9^mk 



(57) 

[^Ml 1 T 1 R^MR AMtC^Sl^-C-fe/l-ffiSTi^/h^ 
etSSrll-lS. 2 1 — 23. 31-33i:. W^lfi 

3, 2 1-2 3, zx-^zzh. m%<^^y vm^^m. 
soif h;»<o«-?^3£rSl^3j-re't>^;^r ^-^^s A 1-3 

g jw fate $ tt fc i« ffl sr my -r 5 o 



Tbi 

BLl A. 



Th2 

BL2 Jt_^ 



Tb3 

BL3 -ri-J^ 



Cll - 



C21 ^ 



-TWL3 



CI 2 = 



1 pJLTblO 



• C31 - t C32 J C33 

J N. r\ N 



C13JLTb20 



SA2 



C23 F^*^ 



TWLV 



kf if 

TWLT Twtar 



AVAIUBLECOPy 




Rte $ -Br « i: , 

5*B£it{*:y^y, 
;<^y , 



#M 2002-140889 

2 

Kitflsy^y, 

1 OfS^o3SiKttf*:^*yo 
liB««^Kttflsp«^yo 

1 5 1 m^^m^mwat'y y = :^mifs*s« 

T-fo 6 S»3RJS 7 fE^<^^lKttf*:y ^ y , 
6fEi!t(^3S«:tt#:^^y, 

6fs«t(03S^<4»y^y, 

6 fB«<^3ft«ttft:;^ * y , 

6 i5«<?)3S^tt«ty ^ y „ 

[000 1] 
[0 0 0 2] 

^^k^SrSSi^Sfettt: (Magneto-Res ista 
nee R a t i o ; MRJt) it-*?. JKSCS^ttdS;*: 
#t>$t!tsft LrfiE:*:fiS^Stt (GMR ; G i a n t 
Magneto— Rs i s tance) ttlSf-^iSE^fiS 
(CMR;Colossal Magneto- 
Resistance) ItlSf AJ$> t) , ^JB, -g^^, ^-g- 
50 K<b«J«: if Fe, Ni. Co. Gd. 
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T hioXXJ^Ztlh(0^'&^. L axS r i^xMn09. L 

»55tt^*y (MR AM ; M a g n e t i 

cRandom Access Memory) t l^^f 

[0 0 0 3] iS^. M5l?55iiii)f3;h.TV^5MRAM<D# 

[0 0 0 4] MR AM<7)ir/^fl}3g^^(DigBj;^&(l. 
R. E. Scheuerlein (1998 Pro 
c. of Int Nonvolatile Mem 
oryConf. P47) iZTjk^tlXi^^o ^ ^1 T* 20 

[000 5] i^ft^ 4#5fl¥6 - 8 4 3 4 7^4^«|;i*3V> 
y -t/u ( 1 T 1 Km ; *tt-fe>ri-;6S loo h7>'v^^^ t SO 

iRFM¥6- 8 4 3 4 l-^-^Am^i^l T 1 R5i<^^^ 

(00061^ fc. 2000 Proc. of In 
t Solid — State Circuits Co 
nf. P12 8-CMi. 2ocO®#^*Sl h 
t 2^<DTMRm^^m,^^i:>^trz2T 2 RllCO^t^*^ 
7<^y iryU;65Ji|g$ttTl/>eo -ni^l-tixtf. 20(DT 40 
MR«^<7)«*S:ttSrffittWtwK^i-5 r ^ -eft^^S^ 

[0 0 0 7] 

[^BJ;&5ft¥*UJ: ^ ^-r^^M] R. E. Scheue 
rlein(1998 Proc. of Int N 
onVolatile Memory Conf. P 
4 7) {C;^$^Xl>5<t/cf^ h y ;/^5'^S^lCiol^Tll. 

[0 0 0 8] (t^mw-e-s 4 3 4 7#^^^c*3l^rM^ 5^ 
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^Ftufcl T 1 RS(7>p<^y -fe/Hi. lttgi^:k^fj:m^t& 
l5l^^b*^i- h V^/HK^lSSt?!!^ (TMR (Tunn 
elMagneto Resistance) M-f-) ^ 

(omti^2 0-3 o%^rx^^ . $ e>i-B]AD®flEd5;^ 

[0009]^ fd. 2000 Proc. of In 
t Solid — State Circuits Co 
n f . P 1 2 8 t^mm^tltc 2 T 2 R5!<0«J*t?tt 1 

[0 0 10] iiBLfcipt^. mm.^^i^o^mit'^^^^m 

fcl T 1 RSJMR AM{C:feV>-C. < "t*^ 

mmxi>^o 

[0 0 1 1 ] :i(Dx^fm^<D^mi)>m'r^ 

1 RMMR AM{w4b^l/>r-t>'V^®?|;65/h^ < , tS^o, fBtg 
[0 0 12] 

t;i. mit(D\^^i:iX 

[0 0 13] y:7 hJi<?5fi^<b:^fp)«rSte$ 

(0 0 1 4 J *^W<Z)^ifili«tcj:ixtf. l^iaittBli. 
[0 0 15] ^fd. ^IKttefl. »mft:-e*>oTt>J: 

'/^ 

[0 0 16] ;*:^^(0^:^ffiSlcJ:tLj^. (Kttflsfl^ffi 
[0 0 17] *«M<^^fflffi«tcj:nrf. 
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[0 0 18] ^tz^ 

[0 0 19] LfcdSoT. »{b«^^aj^:J: 19 y:7 hS 
[0 0 2 0] *aiMco||ffili«JcJ:tttf. ^^^Jc5|ZfT/J^ 

^m^f-n^fy bmt^- hm(o^^j^\zMU:>\^xm'fh 
m^tix\^^^:iti:^mt'r^o 
[0 0 2 2] ^mm(ommmm\^xtiff. m^^^mm^ 

^ o @ ffi ^ It « i- -5 r <b T if a ^ «iw -r -5 o 

[0 0 2 3] ;*:^P^(D^]teffi1^(cJ:^xrf. ^^^[HlK*i=^ 

[0 0 2 4] L/c:;&^oT. =» T >^:/cD 

[0 0 2 5] *«W(0||Ji6ffi«lc<t*xtf. •fe>';^r>'>^ 
[0 0 2 6] Litd^ox. =I:^T'>'1^x*^r>'^r>'>^<o 

ftfe*OA:/3^^^S-fr5C:i;6S-C#-5<OT% ft«S:J:9 
[0 0 2 7] *^M<^)llffiffi<^|;iJ:m^. =i>x^l^<o 
[0 0 2 8] 
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So 

[0 0 2 9] ;*:^M(;5^^fe^mtcJ:tttf. ^-(y^i^^ 

[0 0 3 0] *5iMoiiiffiffi«(cj:tti^. ^mt^mm-t 
[0 0 3 1 ] :^^m<ommmm^xtit^. ^mi^mn. 

JO [0 0 3 2] ^yh. ^mmmft. ««ft:-C*>oXt J: 

^\ 

[0 0 3 3] ^mm(Dmmmm\^xti^. mi^mtmm 

ic^tf L S E a>fb ^ o -c V > s o 

[0 0 3 4] *5iMoiijfiffi«jcj:nrf. mmm^mm 

CiTK^^ica^b^l^oTv^So 

[0 0 3 5] ;*:M0>^<7)^ife®m(cJ:tt(^. y-KT^Jc^p 

{cMi^xm^i:mm-r^o 

20 [0 0 3 6] 

{%m(om:m(omm\ :^^^n<om:m(DMm\^o\*^xmm 

[0 0 3 7] 0 1 ji. ^^m<o-'mmmm<omm^w^ 
^ y o«^^^-r©8S«^i§ix*>So 

[0 0 3 8] :*:SI56?gffi05*l8ttft:y * y fi> 3 x 3 <D 
h y ^::^«{::gBB^?tt/cy ^y -fe/wc 1 1 , C12, 

C13, C21, C22. C23. C31, C32, C 
3 3<!r. K«9WL1. 2, 3^. t'^/hSaBLl, 

2. 3 S#i^;?^«|Wr i t L 1, 2. Z m^^Sl 
30 h y^'i^^J^^TWL 1 . 2, 3. TWLl' , 

2', 3'.Tbl, 2, 3.TblO. 20, 30. 

Tbii. 21, 3 1 -fe>';^r:^::/s A 1 . 2, 3 

[0 0 3 9] K-s/hil&BLl, 2, 3 llSV^^;l5p^T^-ffi 
S^ttTU^So 

[0 0 4 0] !7- K^WL 1 , 2, 3 (iSl/^tC^pfrX-fe 
*9x fiyhj»BLl, 2, 3 ^5flgLXBaSSnTl> 

So 

[0 0 4 1 ] iZi^j^W r i t L 1 , 2 , 3 17 - 
Ki^WLl, 2, 3 ^l^miw, 5:V^(C5F^TT•*)»9 h 
i«BLl, 2, 3 i:35^UTEe$nTV^So 
[0 0 4 2] y^yir/uc 1 111. ll#^^Sh7:/i^ 

MR*^r 1 1 <i:*^UT*3!9. m»a«S Vy^^'^^^ 
1 1 CO KU>f >'i: TMR*^ r 1 1 (0'-:^<Ot/Sk^ti^ 

mm^ivx^^^o 

[0 0 4 3] l^filtC, y ^ y -fe/PC 12, C 1 3 , C 2 
1, C22, C23, C31. C32. C33(i. ffi^ft 
SO h7>^i^:?^^T 1 2, T13. T21, T22. 
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T23. T31. T32, T33^. MJC*r€>TMR^ 
1 2, rl3. r21, r22, r23, r31, 

r3 2. T ZZht^^fy.^fx.^m^i^lt.mA'^^^. 
[0 0 4 4] ®^^;^^h7:/v^:^<$'T 1 1, T2 1, 
T 3 1 <OV- h«^l^l7- K«SWL 1 \Z.W^^t\^X^ 

h7>>^X^T12, T22, T 3 2 h^^*il7 
- KiSWL 2lcgjf^^tt. h^:/C^:^^T 1 

3. T2 3. T 3 3<?5y— hiffi^fil7- Ki^WL 3 

[0 0 4 5] ^;^c. TMR^^ rll, rl2, rl3 

tC, TMR^^^ r21, r22. r23 (D{ife;^CO^^fl 
t's/ hj»B L 2 tcSJ^^n. TMR^T- r 3 1 , r 3 

2, r 3 3(Dte*0«^flfcr5. hUBL 3(Cg&jK$ttT 

[0 0 4 6] a#3a*Mh^:/>^;^^TWL 1, 2, 

3. TWLl' , 2' , 3' \^7s^ y-f-^y^m^^-Q^ 

ih^m^ mx.^. wr i t L 1) xcmMti^mfx^^. 

[0 0 4 7] S»a*Sh7>^i^:^^Tb 1. 2, 3 
li. :^Vt*5^^tt^*tt^lS-r'5 t:':y h«8B L 1 , 2. 
3tC®ffiVDD^H3>tJPi"^^-l' >^>-i>'*^X-$>6o 

[0 0 4 81 «lfS&*^h7>i^:^^Tb 1 0» 2 0, 

1, SA2, S A 3<D— :fe'COA;'j«^(^:fc'iy h;^B L 
1, 2. 3(7P«JEU-<yW^A;^-r6;^'< !y^>^i/*^T* 

[0 0 4 9] h7>^i>:?^^Tb 11. 2 1. 

1, SA2. SA3(7)M:^C0A:/Ji^^(wt'-/ hj^B L 
1. 2. 3<0«ffiu-<>ru>SrA;^-r'5;^>f i/^V't^^S^T- 

[0 0 5 0] ir>^>^r>>^S A 1, SA2, SA3I1. 
2o(^A;bffiiEcDu-</^SrH:t55L^cjjS^t;::J: t) "1" * 

«o" *w:^-r6<s^«iaiiiiasT-fc6o 

[0 0 5 1 ] ta^^ ^^>^:^r:yy(D^At}i&^tm^ 

h^>^>^>^^T b 1 0. 11. 2 0, 2 1, 3 
0, 3 1(7)raiC*i, mSX^Tri'i-X ^{CAt}m&l^^Jl^^ 
««r-r6. •fe>';^rv7's A 1 . SA2, SA3(Dm^ 

:ico=i>'7'>'i^co^|gli2ofef9 , t><i:ofi^)2fi^ 

«OA;^m£Eu^/u5:-fe>^;^r :^:^s A 1 , SA2, SA 

3 tfc « pi le ^ -r 6 fc s^) I ;i ^ tfr A m ffi / 1- ^ s 

teS<OA;^mffii^-^/i-)&5g|ffl$^x5^X*«i^-r'5«IBT- 
*>5o 2o«)rj:, -fe>;^T>':/S A 1 , SA2. SA3 
<OA;fjSflcSrffii»<o«i^S(rtt:e!UT:^#<c^fi-C» 
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T>^>^SA1. SA2, s A3<^#A;^dS^^top y 

[0 0 5 2] ^mi^tii^7i^i}^<omm<Dm^j^^i±. m 

ti-<r(Dm^^^hy>i^:^^ {W;t«. T b l 0 T 
JO b 1 1) ^^^)»;tT:?^^^UT. ^(Ott(0\^y h«S<^ 

m m ^ ife ^ ir V ;^ r >^ -c «i ^ -5 r ^ fr ^ o 

[0 0 5 3] Cixe>c^lHlSSfi:^#*Sffi±lC?K^$nT 
[0 0 5 4] 02tt. 7K¥^»{b (a) *3j:o?SiS«^k 

(b) (Dm^(DTMKm^(Dmit(7^-'m^m.m'r^tii^ 
(Dmmmx^^o 7i^^mttnmmi^i^mm\::M\^x7i<i 

Mi.xmm\zmti'^zti:i^oo ^x^xf^tKom^ 
^m^t^m<Dmiti^mmzmti^mm\zxoxmm 
20 ^i\.tLmm\zx.^xKm^^o ^mmwmx\ixi^^mt 

[0 0 5 5] m2i:mm'r^t^ xMRiR^ii/K^a 

^«po3fi?33Ettft:K (y:7hS) 18(3:J:o-C h:^*/i-*6 
SlKl 7;5SSl^ixfc«!5gT-«>t). KS 1 6 y :7 h 

30 i<^<mt^^. TMR«^P<D«Kfli;dsS*'5o 

[0 0 5 6] f5tg^»t$*r6.?t«6(^Ji^ LTfl^>- KS 

KSi 6<oa{k:&rp3*^M-r6o ^(oitib. ft«<^S# 

Xam^'^^m (Wr i t e L) <t t'>y (B L) M 

J:«9^>- KSl 6<oa^b:^f6)S:«:^-r6o V 
ill 7fl{^a;^;65/h^<. ff$acDlE1t*:g^rat;i«»3« 

7^0^K^k^RteS'frXt>>'^- KS 1 6 <0»<b«K<E U/^ 

[0 0 5 7 ] mpL\^. K®16:^J;0^y>^hjil7 

1 8 icliA 1 203<o J: 5 /jr»^bteite3»«<s^;&5 

[0 0 5 8] ^^mit m2 (a) ) t^^-g^. m3(DX 
5«wS#ii;?^iBi»9^TMR*^l 2<OTi-gSSL. # 
5e? #ii;?^^mSlcirJ;DRjeSttfcl»»d5TMRlR^l 2 (r^ 




[0 0 5 9] ci^^;l»UT. mmmit (02 (b) ) <o 

10 0 6 0] h7 
(TFT; Thin Fi ImTrans i stor) 

[0 0 6 1 ] :^mmmm\^^^'f^^mt*^mm'±. 

1 0 0 6 2 1 *^ifejf^^(oa^tt*fw;^ ^ y (Dmi^ 

[0 0 6 3] -«?^<h UTTMR^^r 2 2 (cff « 

[0 0 6 4] 13 4 (;C;^i-J: ^ ##ii^iSWr i t L 

co>'^- KS<^«S^t:t^):^r6)i;ij:oX "i" "0" 

OfS«;65TMR*^ r 2 2 trfElg$n'5o 
[0 0 6 5] »CIC. TMRlB^r 2 2lcS#ii^ttfcfff 

[0 0 6 6] ^-r. EI5 (a) {ZTik-rXoiZ. ^#3^^ 
i»Wr i t e L 2 trm8fc*«EU. 0f3e<^*r6jlcy 7 hS 

[0 0 6 7] i(k\:i. ms (b) {CTjk-rx 31-. 17- kjs 
WL 2<Dmf£^±ifxm^iS}Mm. h'7>'i^^^T 22^ 

:^VL. h 7>'v^;^^5'T b 2 BL 

2 LTTMR^^ r 2 2 J:imM^SS-t-o w <D 

#x h 7 :^i^;=^^T b 2 0 ^;rvLrir>';^ 

(7)mEE;d5ir r >^ >^ S A 2 (7)— A;^ ^ n 
60 # t'>> hi^B L 2 {;ig^i(^$ixfcte(DTMR^ 

^Ft 2 1 , r 2 3{zmM/)mtl^J:l^X 5 Ki^WL 

[0 0 6 8] JSklr. 0 6 (c) 9 Iw. §#5^;^ 

i^W r i t e L 2 (13 5 ( a ) ) 

(OmSk. TMR^^F- r 2 2 ^-XW-ffizmt^tlitZ t \Z/£ 

19. fittffitt/hS < 
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[0 0 6 9] 0 6 (d) lC^-r<t 9 l-x 17- Ki^ 

WL 2(0®JE4r±Jf r®l^?a*l! h7>-:^:^^T 2 2 
:^:^L. m^Sb^^ h7>^v^;^^Tb 2^3}-^^ur. ti' 
5/ hi^B L 2 LTTMR^^ r 2 2 JcmtS^^S 

i-c :i<o^#05 (b) tm^j:r)s Th 2 ii::t>{c{^ 
x±:^:^ri^y^SA2<om:^<om^\zm&i:P<ti\^. 

±(0 A^comffi;65ir >';:^r >:^s A 2 (7)te:&coA:*iS^ 

JO [0 0 7 0] w(Oj|$*-fe:^>^r >^:/s A 2|j:, — *<^A 
(Tb2lBiJ) l::tfc-<Tte:^(7)A;^^«^ (T b 2 0 

111) Km\^^mj£7b^At}^ti^ztt/j:o. m^(Dmmi: 
[0 0 7 1] 0 7 II. :^mmmm<o^mmt^?^ ^d<o± 

[0 0 7 2] mi ^^mi-^t. V— Kj®WL l—WL 

3 (nW^^Vc. h7^^v?;^i?Tb20. 21 

c^y- hmfiimffi:*3J:t/A,*i;<Date^{b;55^^ti,Ti^ 

-60 S#a^h^>v?:^^T b 2 0, 2 1 

A2;!i5;g^^-r-<#m-^<^/cf5o rr-Cli. irVJ^T^^:^ 
S A2iimiE^A v^g^WL-C "1" «rm;^J-r'5;6K 

A;a<7)fI-^Ji;Rj8i<DJ: 5(w*!P-fe>';^T>':7'S A 
2(OV^-h\^ "o" <Jr/<^^<, 

[0 0 7 3] -r/j:t>*>, *|life?i^|glcioJt6Sl^ttJLS) 
mi. y >^ hji<o3fifi£ttfls:<o«<b*r6)?&5Ke-r6iir<z?A 

[0 0 7 4] 0 8(C*l±aiL/c:=i>^'r V1^(DA(*:61j/c^ia 
S5::^-t*o ='i^r^:^lMl. -fe ^^::^r Vy^S A 1 , 2. 3 
(^«-A;^i^^<hg^ifimfi:<Dr«1(:i^g^n. y>'h;il7 

40 5o 

[0 0 7 5] ^mMMm\z^\^^^^v^\.^mz^f\. 

y:7 h®(0^{t::^f63«:Kte5F^TpI^SfeilSo®^ 
S<n«f^^{h;^ii'> (^^^tvyciSKtir<^A,^^omfi: (« 
fetffl) <b^tem<OA,^c7)m(5i: (Sfetti) K 

*»WO>c#/c^4#»<0 — 
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[0 0 7 61 ^^mmmmco^mikt^^ ^ v <oMrt^ 

(0 0 7 71 CrT**i^^}£K3§ (TMR®) J^t^fi^;^ 
(a) <Oj: ^{w^^K^k-r^tOX-fcSo TMRBli/> 

[0 0 7 81 ^T. ^1 ^ y O^f^XSlC 

[0 0 7 91 IglSIC;^^-!-^: pMv^y >'Stg 1 9 

*3j:t5nSll£ife®^2 0. S i 02^- h*fe^l^2 2 ^ 

TKy '>y a^'y- h«fii2 s^jg^-r-So 

[0 0 8 01 ^fc. C o/A 1 2O3/N i F eOef®1« 
3gOTMRS3 0 C:tt^T i NP-;!57/l-ga«|2 

•rS^ ^ tir. T i /A 1 S i Cu/T i t?«l^$ttyS: 

[0 0 8 ll/j:4b\ TMRg 3 0 ^TK^SS^b^iir^fcfe 
{cS#ji^«2 7flTMRe3 0(^)TSl5twKtt?>ttTV> 
60 

[0 0 8 21 Clt^J: 9 /cf«3t(7)^^y ^0. 5/im>'W— 
0 . 5/xm) X*^ttU. 3X3ficO 

[0 0 8 3 1 ^fc. -fe>';^r ^^IT'S A 1 , 2, 3^^522 
[HlK^ UTf^SiUfCo ^>;^r i^lT'S A 1 , 2. 3(^A 

[0 0 8 4 1 ^gIS;6^e) 0 V. 3. (0^<)VM%^^K 

til., mmmi^^'^tcf^^. t-^/ hj^(w^^± 2 omvco 
mffis (0 7OAv{r<B^-r-5) ;&5«aij^cti,3to roc 

tco ^tc. \^'^y hmt^^^^^m^^^^lh^mm.^m'T 
0 1 0{C:^-rJ: ^/cf^^y -fe/i-^^fPLfCo 

Gd F e/Co/A 1 2O3/C0 
/G d F eSrSIS[;5^e>*^TMR® 3 4 ttT*3 
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19. §#ii;9^^2 7«rTMRg3 4<^1SlcSJtTSii:« 
[0 0 8 51 ro^^y •fe/HCoi/>T. S 1 <^:Ir«5:0ll^ 

[0 0 8 6 1 

<^ 1 T 1 R^MR AM(r4^l/>T. ^^WI-«aSrS^^tH 
JO -tZtft^-C^^o 
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